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A correlation model Estimation of maximum earthquake magnitudes
The regression lines of magnitude on log(length) can be used to estimate the most likely magnitude for a given maximum rupture. It must be stressed that such an estimate is not a maximum magnitude, but rather the magnitude that could be. expected to be exceeded in 50%
of the earthquakes associated with that rupture length.
It is possible to use the statistical model to estimate the magnitude, as a function of length, that could be expected to be exceeded in a given fraction 1-o<of surface-rupture occurrences, using a one-sided confidence limit (Wonnacott and Wonnacott, 1972, p. 280):
where M(L) is the regression value. t,_^is the critical value of the t distribution with (n-2) degrees of freedom, and s is the standard error of the regression.
That is. the curve M^CL) is the locus of points such that for a particular L, 1~o< is -the probability that the magnitude will exceed M^. Note that the regression line M(L) is equivalent to M 0. 5 (L).
As an example. Bonilla and Buchanan (1970) These results can also be derived from a less restrictive linear regression model in which log(L) is treated as an independent variable and M is assumed to be normally distributed about the regression line (M on log(L)) with variance independent of L (Hays, 1973? ch. 15) . If the data warrant, these models could be expanded to include additional 'independent variables' such as tectonic setting and hypocentral depth. A statistical approach is also needed to estimate the maximum surface rupture (at some exceedance probability) for a given total fault length. fault data of Bonilla and Buchanan(1970) . Line AA f is the regression line of log(length) on magnitude and could be used to estimate the most likely rupture length associated with a given magnitude earthquake.
Line BB 1 is the regression line of magnitude on log(length) and could be used to estimate the most likely earthquake magnitude associated with a given length of surface rupture. On the basis of the correlation model, half the earthquakes associated with a given length of surface rupture could be expected to be larger than BB f . The magnitudes given by curve DD 1 could be expected to exceed 95$ of the earthquakes associated with a given length of surface rupture. The broken line EE' is the right-side envelope of observed data,
